This paper is a case report of a young patient after a major head trauma causing multiple skull base fractures. The trauma occasioned pseudoaneurysm (PSA) from intracavernous C4 segment of left internal carotid artery (ICA) protruding in the sphenoidal sinus. After two months, two episodes of massive epistaxis occurred. Consequently, the post-traumatic PSA was treated, after carotid occlusion test, with flow-diverter stent positioning. A computed tomography angiography study performed in the following days showed complete resolution of the post-traumatic PSA lesion and ICA patency.
Introduction
Massive epistaxis is a serious event in the clinical management of patients who present internal carotid artery (ICA) lesions after a trauma. Mortality rate is high. Endovascular treatment is a good alternative to conventional surgical treatments of these lesions. Several neurointerventional methods can be used for the therapy. In this case report, we describe a flow-diverter stent (FDS) treatment in a post-traumatic ICA pseudoaneurysm (PSA) bleeding.
Case report
A 21-year-old male was admitted to our hospital after a major trauma, presenting severe head injury. The patient was intubated before being transferred to the hospital, with a Glasgow Coma Scale score of 3. The initial computed tomography (CT) scan revealed multiple facial fractures and a cranial base fracture affecting the left greater sphenoid wing and lateral ethmoid masses. Fracture of lateral left orbital wall, frontal and bilateral maxillary and sphenoidal sinus occurred ( Figure 1 ).
The CT angiography (CTA) showed an anterior wall focal dilatation of 19 mm of C4 intracavernous segment, leading to the diagnosis of a traumatic PSA of the left ICA with infero-medial development into the left sphenoidal sinus ( Figure 2 ). The final digital subtraction angiography (DSA) confirmed a little neck of 20 mm diameter PSA.
Subsequent check with CTA two days after the trauma showed volume reduction of PSA with a maximum diameter of 13 mm. Approximately one month later, the patient was discharged and transferred to the rehabilitation centre.
Two months after the trauma, two episodes of massive epistaxis occurred. The new CTA control confirmed the presence of PSA and it was decided to treat the vascular lesion. In the angiographic suite, the occlusion test was performed with manual compression of left carotid and showed not good compensation from right internal carotid artery.
Distal superselective catheterisation of the left ICA was carried out and we proceeded to the FDS placement (4 Â 18 mm, P64, Phenox, Bochum, Germany). First control documents carotid axis occlusion; thereby, is administered a 7 ml Abciximab (ReoPro) bolus. Final control after procedure showed correct FDS positioning ( Figure 3 ) and ICA patency.
It was recommended maintenance with subsequent infusion of 4.5 ml in 200 ml of saline solution for 12 hours. No intraprocedural complications occurred. The CTA control confirmed the PSA resolution and the stent patency ( Figure 4 ).
Treatment with dual antiplatelet therapy for a month and a single aggregation for the following three months was proposed.
Discussion
Trauma accounts for less than 5% of all severe cases of epistaxis. 1 An intimal tear resulting from trauma can be explained by wall dissection, which consequently leads to decreased blood flow inside the PSA and intraluminal thrombus formation. PSA of the cavernous ICA can be a source of massive and life-threatening epistaxis and they are related to traumatic, congenital, mycotic and inflammatory causes. 2 Rarely, ICA PSA produces recurrent epistaxis; it is related instead to massive epistaxis, producing than symptoms that need prompt clinical evaluation. 3 The diagnosis of post-traumatic PSA involves a definite history of head injury, delayed and serious repeated life-threatening epistaxis and radiological findings. 4 CTA and subsequently angiography showed an irregular-mass-like contrast area protruding into the sphenoid sinus. Mortality rate in those cases is 30-50%, validating the therapeutic indication.
Making a therapeutic decision regarding cavernous PSA of ICA is difficult. We believe that the optimal strategy is to control the vascular lesion with subsequent exams and to treat only if there is a life-threating bleeding.
In advance to treatment, carotid occlusion test is necessary to demonstrate that the circle of Willis has good lateral circulation compensation function so that the patient can tolerate the occlusion, in case of unsuccessful treatment. Specifically, a detachable balloon is used to occlude the internal carotid artery on the affected side when the patient is in a conscious state, and controlled hypotension is performed in the meantime to decrease mean arterial pressure to 60-70 mmHg. 5 In our case, we performed a left carotid axis manual compression during angiography. Ultimately, the utility of this test will be to understand the possibility of occluding ICA in case of unsatisfactory treatment or intraprocedural bleeding.
Surgical treatments for these lesions have involved direct clipping, wrapping, trapping and carotid artery ligation. Surgery in these cases is technically demanding and carries a high risk of rupture during dissection and clipping. This is mainly due to the abnormal wall that forms the aneurysms following a subadventitial dissection of the vessel and the lack of a true neck. 6 Endovascular treatment has several options. 7, 8 Direct obliteration of the ICA post-traumatic PSA with coils or balloons has been reported, but the lack of a true wall increases the risk of recanalisation and rupture. Extracranial or intracranial PSA of ICA has effectively been treated with endovascular stents, and several alternatives are currently available when a reconstructive technique is required.
In the literature, several cases of treatment with uncovered stents and covered PTFE stents are described, but their limited flexibility is the main technical limitation. 7 Celil et al. describe a case of cavernous carotid PSA treated with covered stent. After the treatment, the patient did not bled again and was discharged 3 days after the procedure. 9 The covered stent may occlude the arterial branches, whereas porous stents can maintain the branches patency. Since there are few arterial branches originating from this segment of ICA, the covered stent is deemed to be more useful as compared with its use in other portions of the ICA that have major branches or perforating branches.
Chen et al., 1 in a paper on diagnosis and treatment of traumatic internal carotid artery PSA, report 20 patients with direct occlusion of the artery by embolisation with detachable balloon and 11 patients treated with covered stent implantation to cover the arterial tear. Ruiz-Juretschke et al. describe a case of endovascular treatment with overlapping self-expanding uncovered stent in a massive epistaxis resulting from an intracavernous internal carotid artery traumatic PSA. 8 Ko et al. describe another case of PSA treatment with balloon expandable covered stent with aneurysmal neck occlusion and preservation the parent artery. 10 In our case we decided to use FDSs with small fenestrations at the PSA site in order to optimise immediate lesion thrombosis and to obtain reconstruction of intracavernous ICA. This FDS with nitinol wire braid and two helical strands maximises haemodynamic flow effect in the PSA, thanks to 64 filaments that make the device tighter. An immediate closure was achieved, without neurological complications. At the end of the procedure, we obtained vessel patency and minimum opacisation of a small neck portion.
In conclusion, the FDS placement procedure is safe and quick in cases of massive epistaxis. The immediate exclusion of the PSA leads to arterial bleeding arrest and conduces to patient immediate clinical stabilisation. Detection and FDS application to ICA posttraumatic PSA can be considered a life-saving procedure.
Conclusion
In addition to the devices described in the literature used frequently for endovascular treatment of epistaxis caused by ICA PSA bleeding, a FDS, which allows a sudden flow diversion with a rapid PSA thrombosis, may be used. In this way, we also ensure the reconstruction of the vessel in the traumatic injury segment.
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